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Abstract: The equations for Widom lines for the supercritical van der Waals fluid were considered in the 
paper J. Chem. Phys. 135, 084503 (2011). But the equations for the speed of sound and its special Widom 
line were incorrect. The correct equations are obtained. 
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     The equations for “special lines” or Widom lines for the supercritical van der Waals fluid 
were considered in the paper.1  Two errors of the paper were corrected by authors. 2  But there are 
another two drawbacks in the paper.1   
     According to the paper1  the speed of sound is defined by the incorrect relation Ts TV ζ/= , 
where T  is the temperature, ( )TT PT ∂∂= /ρζ , P  is the pressure and ρ  is the density. The 
correct relation for the speed of the sound is 3  
 
( ) VTPs CPСV // ρ∂∂= ,                                                                                                            (1) 
 
where PC  and VC  are isobaric and isochoric heat capacities, respectively. Using exact 
thermodynamic relation ( ) ( )TVP PTPTСС ρρρ ∂∂∂∂+= /// 22  and  the Van der Waals equation of 
state we have from Eq. (1)  
 
( ) ( ) mambmCkkTV igVs /2/1//1 2, ρρ −−+= ,                                                                            (2) 
 
where k  is the Boltzmann’s constant, m  is the mass of one molecule (atom), igVC ,  is the isochoric 
heat capacity of the ideal gas per molecule (atom), which can depend only on the temperature, a  and b  
are the parameters of the Van der Waals equation of state. 
    For the line of the minimum of the speed of sound on the isotherms we obtain from Eq. (2) 
 
( ) 3/1,3/1 /123 igVrr CkT +⋅−=ρ , 
 
where cr ρρρ /= ,  cr TTT /= , bmc 3/=ρ  and baTc 27/8= .   Therefore the statement of the 
paper 1  that the line of the minimum of the speed of sound on the isotherms obviously 
corresponds to the equation 3/123 rr T−=ρ ,  is incorrect. 
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